CONTINUING EDUCATION COLUMN 


pISSN 1975-8456 / elSSN 2093-5951 


J Korean Med Assoc 2015 July; 58(7): 647-654 


SECE7/SS2 UAT Up 


Healthcare workers infected with Middle East 
respiratory syndrome coronavirus and infection control 


Soo Geun Kim, MD 
Department of Occupational and Environmental Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, 
Seoul, Korea 


The outbreak of Middle East respiratory syndrome coronavirus(MERS-CoV) infection in South Korea has become a public 
health threat. There are many confirmed cases of MERS in healthcare workers. Understanding the nature of the infection 
and the mechanismof transmission will be a useful lesson. This paper gathers data from the press records in KCDC 
from May 20thto June 26th 2015to identify the age, sex, occupation and etiologic exposure of exposed healthcare 
workersin order to come up with a response plan. By June 26th, 2015, there were 181 confirmed cases of MERS-CoV 
infection in Korea. 36 (19.9%) of them were healthcare workers. These healthcare workers were exposed to MERS-CoV 
across 12 healthcare facilities, including Samsung Medical Center and Dae-Chung Hospital;threewere infected inside 
ambulances. Their occupational categories are as follows: 7 doctors (19.4%), 12 nurses (33.3%), 9 caregivers orgeriatric 
care assistants(25.0%), and 8 others (22.2%). These healthcare workers were infected by 12 super-spreaders. 30 of the 
workers(83.3%) were infected without being aware of their contact withMERS patients, while 6 (16.7%) were aware 
of this contact at the time of infection. The high number of confirmed cases of MERS-CoV inhealthcare workers is direct 
proof of the failure of crisis communication in South Korea, and the delay in the diagnosis of the index case was due to 
the lack of risk communication regardingthe threatof a MERS outbreak. Because the spread of MERS usually occursvia 
healthcare-associated transmission, infection control inhealthcare facilities must be strengthened. 
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Table 1. Laboratory-confirmed Middle East respiratory syndrome coronavirus infection in healthcare = ZI O]HO]O) ZHI. HEZISh7] OSE 
workers in regards to the healthcare facilities a wale|se Ie] Agee Alot | 


| SMB) AS wesISL eleh[a], At 
Healthcare facility All confirmed case alata at gael 7 . 
= wAolal Wage Bote] ojelezte 
Samsung Medical Center 88 (48.6) 12 (13.6) 6 wa o]aol©. Esl 20 
Pyeongtaek St. Mary’s Hospital 37 (20.4) 3 (8.1) | se7)ept Beles eet Aap 
Dae-Chung Hospital 14 (7.7) 6 (42.9) = zbcoke Alo] Bese} wey] 
Konyang University Hospital 11 (6.1) 2 (18.2) o] ylolo SP HEJO) HSL 
Hallym University Dongtan Sacred Heart Hospital 6 (3.3) 2 (33.3) ANEAS PHOS HES] Mee T 
Kunkuk University Medical Center 4 (2.2) 1 (25.0) & 22 s5}t}, 124 oj oS }a1 964) 
Kyung Hee University Hospital at Gangdong 4 (2.2) 2 (50.0) _ aaa are Se 
Pyeongtaek Good Morning Hospital 4 (2.2) 1 (25.0) SA] Hoe ele] EA] So 
Asan Medical Center 1 (0.6) 1 (100) Z| 6H] Aa ASA Sf} SI 
Catholic University Yeoudo St. Mary's Hospital 1 (0.6) - ee ‘ 
Asan Chungmu Hospita 1 (0.6) 1 (100) BAHAS ASoh= ZA) HSE] 
Good Gang-An Hospital 1 (0.6) Oo] HAL|8°12|] RSS $}st Ye7|3+ 
Local clinic (Song’s Internal Medicine) 1 (0.6) - = = = is 
Local clinic (365 Medical) 1 (0.6) 1 (100) 2| atel7t 33+3 Bat pe x 
Local clinic (Seoul Clinic at Asan) 1 (0.6) 1 (100) & Hoje Qc} Sk OH a]EA A} 
Local clinic (Yangji Seoul Samsung) 1 (0.6) - 
Embulance 3 (1.7) 3 (100) FHA Hdojeelo] aa seof HA 
Unknown 2 (1.1) ze Fst Aypovs vpopse 7 
Total 181 (100) 36 (19.9) 6 is _ ere Te = 
© SE PAPE ARIS HSS: wl] S 
Values are presented as number (%). 
3}% in raw were in propotions of infected Healthcare worker in regards to healthcare facilities. cek-jg WS] =] ZI o|ch. 0°] °| o4=Lo]] 
AV 20151 5H 20847=] 62 26217} 
HEA Aelavt SA MAe|zelo] AeA S 2] BHERE MEAER[SIS of Bao} Be} Belzho] 4, A, 
7rIo} O12] ABA BA] Slo] Geelch Mole — IQ} BL Wer BRS +pzhs}o] wao}zelo] Aely 
Qe aCe), Oe) lees} Ay] ole) Bg BS Awa Gas walsharz} a}giech, 
EQ, Fo O99] 7] $8 Bh We BA SE ES 
Ao} 1S 7HSSE BB-Boy] SASK: AE & Sie 
WAM BML Ah, ZEAL, TEMA, A1BAL, 71S, S HEA 2S SHIA} Bt HO|Olo] 214 sist 
O[eABIA leh, Aa} eel, bat, ATRIAL 212i, Ab Ly, 
SH} aZ]GE, AE le] SO, BA} Mojo] 2A Be} 64 262 aj Fy WBA she is1goe Page 
3}4) QA BAS} CHE RABE] Ap = BL OR 7]ah BA} 849(46,4%), 7H BL B¥RHIS 619 
G98 SA] GAR CE Res = Qhe AAS SSH, (33.7%), BANSMS 369(19, 9%) lA, PHE= YA 
He BAMBI. LA B= 24 alebsha 3|Bsht 7}: 110°H(60,8%), AVF 7199, 2%)0]|9c}, Bla} Bh 
ZeBaHOF Be}. Yes] Zelo]eoj] Las) 4 a ES ARSE Sle 7|zke APY Se] 899(48,6%), BARBS 
Ale e TE SA} PEAS Ysa] AE Ho] S 373 (20,4%), HSA 14°9(7.7%), ASHYA 11°36. 1%) S 
4 Qc}, MANRMS WBA YAOSBE WHS AO 167} Wao, FAIA Bol Welelelay, Yel Bayh 
BAN] ASB ope} = Bexp} VSz}o7] —_H}A) BPE Do] gicH(Table 1), WzA9|ze12] Zo] Wy 
AlsyA| 2 = ke ne le at ot YAS AVAS IS 1233(33,3%), HIIA 616.7%), 


Piaoe Yee Mzo|ee1 81 Beye 396.3%), Seg] SAI 296.67) S 
Ayr} OT Qc, AL A VAS Ala} 1A volgen, ea Seo] AetssieHTabe 1) 
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Table 2. Job titles of health ker i ds to healthcare faciliti 
able 2. Job titles of healthcare worker in regards to healthcare facilities E] ZOE) BAAZLE 37] B7] 54 


Confirmed Job title 


Healthcare facility oA) 5SHolch ZAE] OBA 
a Doctor Nurses Caregiver Others 
° ZkO YAKS 
Samsung Medical Center 5 4 : 3 SE(SIAH), TH (ZEA), 8SA(ZESAP), 


2 
Pyeongtaek St. Mary’s Hospital 3 3 - - B4H(ZESAP), ABH ZESAP) 0] cH. 
Dae-Chung Hospital 6 - - 5 1 
2 
2 


Konyang University Hospital 1 | - SH CE/50AI) of 262] BAER 
Hallym University Dongtan Sacred 1 | = On {Ho} 179 AAAS ace 7} 
Heart Hospital 
Kyung Hee University Hospital at 2 1 - 1 - 7| Alo] BAY PIo]A] E]Sls-o] S 
Gangdong 
Asan Medical Center 1 = 364 SS AIA SApoltf, ©] 2] 
Kunkuk University Medical Center 1 AR= ui-2- 24}7]2](50 cem)o]A] Sb} 
; S Basal Basta. TH(/284) 
° 


of 289 SAlelsion}, Lo] dea 


1 

1 

Pyeongtaek Good Morning Hospital 1 

Asan Chungmu Hospital 1 

Local clinic (365 Medical) 1 
Local clinic (Seoul Clinic at Asan) 1 - 1 

3 

10 


Embulance 1 - 2 oA BAgEye ZkeApolcf, 8yl 
Total 36 (1 0%) d (19.4%) 12 (33.3%) 9 (25.0%) 8 (22.2%) (0]/46A]]) 5a 992] pita ro) is: 


HAMS lo] ASH AAASS BA lA} 739.4%), ALO] AZ2}A ZHSAPO|e}, oO] SA-2 1H1o] ag — 
ZLSAF 1259 (33,3%), Zh Be SA} 9'Y(25,0%), 7] ROT}, 3441(04/254)), 43¥1(4/244]]) SAIZK= 212 6S 
EF 879 (22,2%)°| Oy, ZJEt SBS YAMA, Best, et 44, 6S 6Y S41e]V or}, 1H seep} sera Bas 
ARA, Sal SFA, FHpAd, aA BAA, 7] mY 2 ZsA}o|c}(Table 3), ou AAS SYS] Sezle 
Ho] ARSAAA] 2A} -S°]8T}(Table 2), Be 1H sy} Wee 4 }el2] DEE Ao] ABS 

SAY Soy} SSE A, 
HIZO|ROlo| Zed 2. GH SHIXEME] ZAE! OS ZAIT} 
6CE/TIAS 5A 234] SAE Art. SSA 26Y AS} 

HASH] 42 AYN 1819] S212} SoA] 129 APES SAS VASA O, olde] HAMS IAads 
OPE] YopIrH, 6, 14, 15, 16, 36, 75, 76, 80, 119, 2b] 92H (H/27A) 7] ABA|AcHTable 3), 6-2 #7] 
132, 18354 S412}, 163H2 4°32] S414}o] Ast ofA | Aad yAce Br ElZ] Bboy, 92Ee w]e Aol] Het 
HPAL 23S Sts, 164812 292] S123 Zhss-Ar} oa Ba7} Gol] Bo Zz)S 3}2| oa! SAS A et 
(Table 3), WorHA] AAS] Qtct. 

1, 1H SHIZSHE AAS! SBA} 3, 14H SHIZS FE 2AE URSA 

LACH/684))2 58 11-144 DS Se] Sto] Worl 144(4/35)2 5H 20S] S41E]On}, 5A 27-299 
opAtel] Qh= ASA SHS Bees} Bory, 54 15-179 MA AAAS S SH Areract. 26Y Say 

o] Stee] Gael Ie 


ake SoH(eVA), CONGESAN, 62kI(e 
17-2047] RAISON es 208] S415]QIc. LA AD, THMGESAD, 1264 hl), 135A@HI2-A), 1374 
2 68 20974| s99e]7] WEAS Aspe, WHOS AOS BS AG), 1LSH(CV}) S 99] AU (Table 3). 
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Table 3. Situation of infected healthcare workers in regards to infectious sources 


Healthcare worker with infected 


Infectious source 


Subtotal Doctor Nurses Caregiver Others és 
a : 
0. 6 (M/71 yr) 1 : 1 = 7\2t UAB Oke © BS |ARe 
. 14 (M/35 yr) 9 3 3 1 2 = = - 
Samia : B20] BPO} yojzse a4 F 
0. 16 (MIAO yr 7 6 1 7S LAAZ FH WE AONE | 
0. 36 (M/82 yr) 1 : SS 2) 1-9] oo] 
o. 75 (F/63 yr), no. 80 (M/35 yr) 1 bar We adel TH Ae Wt 
0.76 (F175 yn) 5 3 ol, 14BLe OTe Sa yo 
0. 132 (M/55 yr) 1 2 3} O US fo) ya yj 26 aA 
0. 135 (M/33 yr) 3 2 1 ©] HH? ACh, opts} Zo] AA Ho] =] 
a 7 ’ 7 : : = BBA Soy Get Bela} alah 
Up = AO]S Bolt: 2] Belst + 31h 
SoH (FT /38A1) 2 6Y 42] S4IE|Vom, AAAS Ba Uh, Se, Lay} 14810] 242) 17-199), 27-2921zk 4-94] 
SHANA 1442] S SEES 412 St SAfo]c}, 60H (4/374) 23a Sato oe AShoe arorseez lol] det He} 
© 9 Geo} Sasjojon) 22. we] Say AS We} Fazal ua} Basil 
O}C}, 62H /324)-& 6Y 6 S2l=]Q1 On}, 5% 27-2821 
Ze BA Sasol Bs SALE, 78H (4/414), 7941 4, 15H SIIZ}R SE GSE! URSA 
(24/244) 64 TH] SHAE] Om 5S 27-289 Ze ¥ Sahai laleltaee ik ale, 54 27-294 
1 SHY AS ZSAHSOUE}, 1358109 /334)E OY 122 BNIB SEH Yalgelet aj] SOM, 1 etsho} 6] 
oj] S2le|gon, oY 299 Ze BA Sasol alrek Ba geste] zPgel 9S (o4/ 64aH))a} ZESATRI 11741 
ARMlch, 1TAH/S5A)2 68 12H] S41=]ony, (4/25) Al ASA ACH (Table 3), 934-2 64 So] S41 


E]YOu], 5A 28-29} 15H} eS YAlol] a]F-3}9) 7, 
HTHS 68 109 SAE, °] BPE WS sho] Gj 
AS BES BAW Casa. 


5S 27-2949] Ze BA Sao] AES ol Sas] H°] 
Th 1388H(4/374))< 6Y 122] S2lz]91on} 59 279) 
o] 42 Beal Sa 42loll AF aie: oka, 14512 54 


(I 5. 16H SHIZ}2FE) 2SEl UR ZAt 
126 (64/70A))-2 58 27S BE BA] FE Weel] HE 16H (4/404) & 58 319 SAR, 5A 22-28AoH] 
SAS ZPYSAT, LeU o]oj] Haya] Oo} HAS] HA oy] Users ime o} aol] 13°32] 7S 
Tt 1269] AS7 beso] = ott, oto s AAAS At BAVSEAT, °] SA] ZHYeIO Ss FAS B-P7} 6B 
a sald 14310 (54, 85, 106, 107, 130, 1724 - }Qon, FAA] 
HA] DEA1434)7} BE Sol Aroteyt ASAE et 
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S| BAS RSAC}, 17241(4/614))-& 6A 21LoH] SF 
ZlE|QC}, TE 6S 19) SAO SHE] YTS elapta el 
Ot HAHA. 1L4BW(G/31A)-2 6S 18d] S25] 
RO, 5A 25-232 16s} BBA] Ze BSoll Al 
TOA. 

AAT 164-2 5H 28-308 AGHA] eaoract. 


Oo] mol] 7S = 118°] PBoryony, oS TP9el 13 


Gori, 58 28-30} 164s} APY Ze BSAA 
SAS ZF 9S} (Table 3), 
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6. 36H SHIZSHE GSE! ESA 

364 (E/82A)2 6A 49 S41E]Q107}, 6A 3Vo]] 3641 
Of Hobo] AB AAYSso] AOS ZESALS] 14821 (04/394) 
4SAke Dea] 7H 


MSHS 4-25} AYE FAE|Ar} AlwAIs 


EGO ES AUS SAA] Go] BHw so] wah 
E7} SERS HoT, MEANS G2 Wee wg 
HE Woe AVEC, 1k sto] DEPORE Aas 
AST VS Bhs SHS ox) Bhs Wow Melep 
ue BY AYO] WealwS= WIA] CSF 
o] BAS B4-S HesIo] ASR Ho] B.aLahc} 


7. 76H SitIXp2HE] GSE! ORZA} 
76H (04/754) 6S 7H S41 E]VOF}, 6S 5, 6] 76H 
SOS =A} SAIAPO] 13341 (4/704) zt SAA] 


MoM /B7ANAA aA Se 71S ofS orasA] Aa} 
AAC, Leal AEB sas) Stel 16081 
(4/314), BAAR 1681 (4/364), Sat SA] AF 
BOAT 17344 (4/704)) Soll AAA. ZF 6H 16, 
20, 222] S21=|3cH(Table 3), THO SAE] AES] og 
Er WEA Sah] cet ABS BEE SAA, So] 4 
BAT} lee SAS ESS Mol ast Uiol] Bll Sl 
SARVI SEF SS AE SSS ol Set MS] 218 
& EPO STH, 2015 WEA HS) A[2]e] SAOlS 
A) APPAR] AMAL SAH. 


8, 11914 SIZE HE] 2AE! US ZSAt 

119414 /354)%= 6S 10] S415]30n4, 6Y 5-99 
OPES Slo] e} ele} gory, o]mfol] Bs Zhe}! 163" 
(44/53)7} 6S 17H] SA1S|WO4} 119M] WJeA Se}e] 
2) DEE AH] 71SS 3}8c(Table 3). 


9, 132! SIXIXLEHEY ZIGIE! OSA 
13281(4/554)& 62 1229] SAEIQoOn}, 7B} 
of] AMV ASE SS TVA SS TBA} 


Q1 179 (O4/544])°] FAS, 6S 2321 SAE] Ach, 


el 
d| 
TH 
jo 
= 
re 
ok 
Ne 
ofo 
Ol 
>& 
|o 
* 
rug 
aa) 
x 
er 
eT 
S 
a 
eas 
rh clr 


ah HLAl QUCt, 


10, 13514 SIIZ(E HE] GAS! SBA} 

APIA} S39 212] BALA} SI 16241 (4/33)-& 62 162] 
SAYOu, 6S 11-124 72, 80, 135, 137H]7]] por— 
table X-rayS A}Ws-9cp, Dez|a1 135H-S Best 2749} 
VARS 16941 (4/344) 1812104 /264)])°] ZZ 6S 20, 
5A] S41=]°] 3Bol7] As}A]AcH(Table 3). 


11, 164:H(ZES APO] 2S 

ZESAPA 1641 (44/354])-=& 6S 17Go] Bay you 
75, 80H] ]4 Sel BSS] ZESA}o|ch, 75, 80H Sezh= 
6S TY] SA1=]QeH(Table 8), 
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aa 2 a= SS Az] SAA C1 S5-S 28-3 e410] 21 

BUC}, SAV} SA BA WIS DW] Aol Yee o}n] 

BAB] BAS AAASYA] FSA Ao] opef ay LE FESO] YB[S}AICHE Ao]ch, Sx] Bgo] -27} 9} 

BA Sh} see] 24 ag ss IQ} 3632] 41 500] BS Ae] AAs-AeH6], BAe] Pe]UepoAE 
rages 


wAS|ael Ge SAN WOES] AAS Ha GH SARA 7A Bek SAB OIA > adsl, 
BE BEL AHO YET PISS we| PEI}, o] —4IzIo} APYAL IMO] lel Alas}. Sos BAP 
ABS WAP) WAASA} M] SAPS} BEL AAV} UI Fo|-4 Blo] Solr}, MAS ghareh 
WAV Iz] BUS ABA] ES yo] w]e] PAUP SUE GOS] Heo] ALE SoH gMISES 
ch, Teh 8 Sep} SS oF 7H] AS AHS YP BAF] YRS} gIc}, Woy aYspowve] YspeHe A} 
AREA] OR AUS Bp] BMH Bola] HH Pol] GRE SILO RL eb lar, est Foy] So] ab yst 


se ry 
AOR YAY LSE Yoh. BMS EGS Ae — of SIRF NSLS uj S|RAISo] OSS dwsy 
0] Bat S19} ES ARASH Ich Lo] ALaTaE gE Says: Bo] Sash 

sky sua} Bl AIS SHA SA ADA Se] BPS] Aap] BAS] Wee. ozzy 
ZAZ SQLOU we AAT YI SE OPO wZA Sa BRIS] AAI} OPARO|Kh, o]n] SRR FB vA 
Zo] El Ao] Vol] ISS B 277} PASI, YY ——] GFL RYH] RE WIG] QIecH7,8], ep HBAS] 
# Ao] ARS US a7 |e] BLA} WACK BAAR HAE OA] BSS] GS PHO} BLO 
BE Alo} QI7] WON}, WPYBWS Ape} 2] 8], Oley |zlo4 Aly} SESE Zo} Rt Bee YRS 
3 ASos OA}o] Bzlubow op eps AelelcHe Ch HORE o]z}t BLS vjojejAg} lo] weal lo 

| 


ot off 


> 


>» 


o] OFICHS AS Belsh 4= Bs ARH oMch. Tees] Bee] SelsP 1S eh. Dey Salo] Aas B aol Iz 

HARE AgoleD + ch. BzvE AS S7EL 7B UoIA|S| Aap} SBlsow SHS We wlojeyrg] 
USE BHT BAILS Sy} PY azz OWES ASP AS BSE ayy} Page low wel 
3} AelyAP Io GR Wat APR AHA SA We HD], We] ]z7 |} O]azelo] Ze] S Bah] 


SIS PHAN BASS ARE Bold, ole GAY AS ASHE lol wg. SABIOALOL 1B APIS. Bea 
So]A] BBE 7G YE MAO] We] oS SRHor —--%]_ MAS] elo|ya] AlmpH] APES BAho} o|se7] gH] 


BH GABA AH AEE AS MAL gol}, Ie |] Aol] HR Eso] Aezke]A]AS wls}o}o}: 

ai, oe Se ae Si ial Med oa em eas al aka 
A 10] SSI CAMHS AS Yeast, SAE YS Bo] Beh. alo} MIE gl Ax] SS] Web, & 
we 2 Seeds ITAL IS ol MAAS Oise) — LASS) ANION QaNTE Be wAolRelg| Ao 
BASH] AW} EVA We} APSO] ESTMS A} Fo} oe] 7}4] BB} eke Flo] Yeh 12}, we} 9] 


Alc, UpepA| MAGS Apdo] BY YRS jay —-BAPAS ABS: ABP aael gele] 21S aI 
Wl JRSa} SRS Ao] BARS SA Go} BP obec. SyIet AAS] wl BrP 
Ue QUE APA] a7 Va} essa} BR] A AF SA] oH, oO|RS WY Al, w]e} oles 


=I 
cf, ols79] GSAS 2 ARS AIATEOA] 20131] FH] & Ho] Byst += gh= Spo] AH Soll Ast eles 
BAS Yet HSS TIS AAS] Ole 7|to] Aaa, + 4-80] AS B27; art, 6S TLo] yes] SA 
20141 44 289) u]=; Wf 4 EA Sse} et G7] (MERS) 43-214 6-32) Woes B84]2] A] NI5GH 
Syle Whee ASAE AMA 2/4] Cpe} AISI qlee KFO4) SES BAS ofS] SSeS Ay, 2 
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Ann] 7-2, DEE Cea SS WAs}aI You, 2A 


x] Ul S80] BEH2). Est ay By A) eles 


WAS ZA} BRIAch. DSBS] 7H S=HS 483)51 
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Ara AT2] S273, 48a Eo] BA} 


AEA FAG WoL Holch 
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o1B EO] WYSE + VE AaB} Bl, ASIA 
$4, 7A, 71282), 7A, Aas Beh 
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181 So HEA SS Ws XA BY, USB ARS 
OH PSEC, SE Dis oll 1142) Keke Hehe st 
est mene ars} Baas] Asch AeeeLEe 
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AP NOS SH] uAS, 44}, DTS 
ARS, AAl BSED SHO] SH} BPC Bt 
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